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(57) An information transmitting apparatus is 

included in a system for transmitting information 
through a bus (B), for transmitting the information 
onto the bus. The information transmitting apparatus is 
provided with: an initialization detecting device (1) 
for detecting whether or not the bus is initialized; an 
obtaining device (6) for obtaining post-initialization 
information, which is the information transmitted on 
the bus immediately after an initialization of the bus 
when the initialization of the bus is detected by the 
initialization detecting device; and a transmission 
controlling device (3) for judging whether or not 
transmission information, which is the information to 
be transmitted onto the bus, can be transmitted in 
accordance with the obtained post-initialization 
information, and then transmitting the transmission 
information onto the bus if it is judged that the 
* ansmission information can be transmitted. 
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Description 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

5 

[0001] The present invention relates to an information transmitting apparatus, an information receiving 
apparatus and an information transmitting/receiving apparatus, which are included in an information transmitting 
system, in which a serial bus is used to connect a plurality of apparatuses and information are transmitted between 
the apparatuses. 

10 2. Description of the Related Art 

[0002] Recently," a so-called IEEE 1394 standard (whose nominal name is "IEEE (Institute of Electrical and 
Electrical Engineers) Std.1 394-1995 IEEE Standard for a High Performance Serial Bus") is published as a new standard 
to transmit information in real time through a serial bus between a plurality of information apparatuses (for 
15 example, a personal computer, a digital video camera, an MD (Mini Disk) and the like). A digital video cameral, a 
personal computer and the like having a serial port based on this standard are manufactured. 

[0003] This IEEE 1394 standard is standardized such that a plurality of information apparatuses (hereafter, 
merely referred as "nodes") are connected through a serial bus to each other, and the information corresponding to a 
plurality of channels are transmitted in time sharing between these respective nodes (in this standard, it is 
standardized that the information can be transmitted by using a maximum of 63 different channels within a system 

20 connected through the serial bus). 

[0004] In the IEEE 1394 standard, the initialization of a serial bus referred to as a so-called bus reset is 
standardized if another information apparatus is newly connected to a group of information apparatuses which are 
already connected through the serial bus to each other (namely, at a time of bus connection), or if one information 
apparatus is removed from the group of information apparatuses (namely, at a time of bus disconnection). Then, the 
following processes are carried out in conjunction with the bus reset, and a new connection manner is established 

25 (hereafter, this connection manner is referred to as a "topology"). 

(1) In conjunction with an occurrence of the bus reset, a node which has detected the occurrence of the bus 
reset (namely, a node to which an information apparatus is newly connected or a node from which a previous 
connection is separated) sends a bus reset signal indicative of the occurrence of the bus reset to all nodes 

30 connected to the serial bus. 

(2) After the bus reset, a tree identification is carried out to connect each node onto a tree. Then, a node 
located at a vertex of the connected tree is recognized as a route node. 

(3) Then, the recognized route node instructs each node to recognize an identification number (ID number) 
35 peculiar to each node to identify each node within a tree system. 

(4) An IRM (Isochronous Resource Manager) node is set, which serves as a node for managing the communication 
statuses (actually, use channels of the respective nodes and later-described transmission occupation periods) of 
all the nodes within the generated tree and which is displayed by other nodes at an identifiable manner. 

40 (5) Finally, a bus manager node is set which serves as a node for controlling the information transmission 

statuses of all the nodes is established. 



[0005] A new topology after the bus reset is established by the processes at the above-mentioned five stages. 
[0006] If the information is actually transmitted after the establishment of the topology, a transmitting node 
serving as a node to start the transmission of the information inquires of the IRM node the current communication 
statuses at the other nodes. If a transmission occupation period and a channel which the transmitting node desires 
to use are available, the transmitting node obtains a right of transmitting the information and starts the 
transmission of the information. 

[0007] Next the transmission occupation period will be schematically described below. 

50 [0008] In the IEE 1394 standard, the information from each node is collectively transmitted for each information 
unit referred to as an isochronous cycle. This isochronous cycle includes an isochronous transmission area which 
contains information to be transmitted synchronously with the information contained in the other isochronous cycles, 
and an asynchronous transmission area which contains information to be transmitted asynchronously with and 
independently of the other information. The information within the isochronous transmission area is time-shared for 
each channel, so that different information is transmitted for each channel. 

55 [0009] At this time, in the isochronous transmission area, it is standardized that a length of the isochronous 
transmission area within one isochronous cycle has a maximum of 100 p sec. Thus, it is necessary that a total of 
periods occupied by the information assigned to the respective channels within one isochronous transmission area for 
the transmission is equal to or less than 100 p sec. At this time, the transmission time occupied by one channel' 
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within the isochronous cycle is the above-mentioned transmission occupation period. In addition, this transmission 
occupation period may be referred to as a use band of a serial bus, or may be referred to as a use capacity of a 
serial bus depending on a case. Also, when a length of the isochronous transmission area is less than 100 p sec 
(including a case of zero) within one isochronous cycle, an area within the isochronous cycle other than the 
isochronous transmission area is exclusively used as the asynchronous transmission area. 

[0010] By the way, it is standardized that in the serial buses connected to each other, if the bus reset is 
induced by the disconnection or connection of the bus during the transmission of the information, the transmission 
occupation period and the channel can be successively each node by the after the bus reset which have been used 
before the bus reset 

[0011] In this case, for example, as shown in FIG.14A, while information is transmitted from a node 100 through 
a serial bus 103 to a node 101 by using a channel 1, if a node 102 is newly connected through a serial bus 104 to 
the node 101, although a new topology is established after the bus reset the information transmission can be 
continued between the, node 100 and the node 101 and between the node 101 and the node 102 without any problem, 
as the node 102 uses a different channel 2 to transmit the information to the node 101 for example. 
[0012] However, for example, as shown in FIG.14B, while information is transmitted from a node 105 through a 
serial bus 109 to a node 106 by using the channel 1 and also while information is transmitted from a node 108 
15 through a serial bus 110 to a node 107 by using the channel 1, if the node 106 and the node 108 are connected to 
each other through a serial bus 111 to thereby induce a bus reset, it is recognized on the standard that the 
transmission of the information is continued by using the same channel 1 as that before the bus reset as for the 
node 105, as mentioned above. At the same time, it is also recognized on the standard that the transmission of the 
information is continued by using the same channel 1 as that before the bus reset, as for the node 108. 
[0013] When this situation is considered from the standpoint of the node 107, the node 107 can receive both the 
20 information transmitted by the node 105 and the information transmitted by the node 108 on the topology. However, in 
this case, both are transmitted by using the same channel 1. Thus, the mixture of both the information is 
transmitted to the node 107. 

[0014] Here, in the IEEE 1394 standard, the node of receiving information (the node 107, in the case of FIG.14B) 
is allowed to only select a reception channel. Thus, in the case shown in FIG.14B, the node 107 cannot judge whether 
25 it receives the information from the node 105 or receives the information from the node 108. This results in a 
problem that the node 107 cannot normally receive the information. 

[0015] On the other hand, when a transmission occupation period of the information transmitted by the node 105 
and a transmission occupation period of the information transmitted by the node 108 are considered in the case shown 
in FIG.14B, they transmit the information independently of each other until the node 106 and the node 108 are 
connected to each other. Thus, the respective transmission occupation periods have no relation to each other. 

30 [0016] However, in this case, the establishment of the connection between the node 106 and the node 108 causes 
the bus reset to be induced, which may cause a new topology to be established. Then, even after the bus reset the 
node 105 and the node 108 try to transmit the information under the same channels and transmission occupation 
periods as those before the bus reset. Thus, there may be a case that the sum of the transmission occupation period 
of the information transmitted by the node 105 and the transmission occupation period of the information transmitted 
by the node 108 exceeds 100 p sec which is allowed on the standard, after the bus reset. 

35 [0017] In this case, the transmission occupation period as the entire isochronous transmission area within the 
above-mentioned isochronous cycle exceeds 100 u sec. Thus, this case cannot meet the IEEE 1394 standard. This 
results in a problem that there may be a case in which the normal transmission of the information cannot be carried out. 
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SUMMARY OF THE INVENTION 



[0018] The present invention is proposed in view of the above mentioned problems. It is therefore an object of 
the present invention to provide an information transmitting apparatus, an information transmitting method, an 
information receiving apparatus, an information receiving method, an information transmitting/receiving apparatus 
and an information transmitting/receiving method, in which even if a bus reset is induced in an entire hew 
information transmitting system established by a connection of a plurality of information transmitting systems each 
45 independently transmitting information under the IEEE 1394 standard, the information can be normally transmitted 
between at least two nodes after the bus reset 

[0019] The above object of the present invention can be achieved by an information transmitting apparatus, which 
is included in a system for transmitting information through a bus such as a serial bus etc., for transmitting the 
information onto the bus. The information transmitting apparatus is provided with: an initialization detecting 
device such as a controller etc., for detecting whether or not the bus is initialized; an obtaining device such as a 
50 packet receiving unit etc., for obtaining post-initialization information, which is the information transmitted on 
the bus immediately after an initialization of the bus when the initialization of the bus is detected by the 
initialization detecting device; and a transmission controlling device such as a transmission judging circuit etc., 
for judging whether or not transmission information, which is the information to be transmitted onto the bus, can be 
transmitted in accordance with the obtained post-initialization information, and then transmitting the transmission 
information onto the bus if it is judged that the transmission information can be transmitted. 

[0020] According to the information transmitting apparatus of the present invention, since it is judged whether 
or not the transmission information can be transmitted in accordance with the post-initialization information which 
is firstly transmitted on the bus after the initialization of the bus, it is possible to perform the transmission of. 
the transmission information from at least one information transmitting apparatus when a plurality of different 
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transmission informations are to be transmitted onto the bus from a plurality of information transmitting 
apparatuses each having the above described structure. 

[0021] Therefore, it is possible to maintain the continuity of the information transmission from at least one 
information transmitting apparatus even after the bus is initialized. 

[0022] In one aspect of the information transmitting apparatus of the present invention, the information 
5 transmitting apparatus is further provided with: a channel judging device such as a channel judging circuit etc., 
for judging whether or not a use channel, which is a channel used by the transmission information, is already used 
by the post-initialization information on the bus in accordance with the obtained post-initialization information; 
an occupied period detecting device such as an occupied period measuring circuit etc., for detecting a transmission 
occupied period, which is a period occupied while the post-initialization information is transmitted on the bus, in 
1Q accordance with the obtained post-initialization information; and an occupied period judging device such as an 
occupied period judging circuit etc., for judging whether or not an occupied period sum, which is a sum of the 
detected transmission occupation period and the transmission occupation period corresponding to the transmission 
information, is shorter than a predetermined allowable period based on a performance of the bus. The transmission 
controlling device transmits the transmission information onto the bus, if the use channel is not used by the post- 
initialization information and further the occupation period sum is shorter than the predetermined allowable time, 
15 in accordance with a judgment result of the channel judging device and a judgment result of the occupied period 
judging device. 

[0023] According to this aspect, since the transmission of the transmission information is performed when the use 
channel which is tried to be used by the transmission information is not already used and the occupation period sum 
including the transmission occupied period corresponding to the transmission information is shorter than the 
predetermined allowable time, it is possible to prevent a plurality of different transmission informations from 
20 being mixed on one channel, and can also prevent a transmission occupied period out of the standard from being 
generated. 

[0024] In this aspect, the system may include a managing device such as an IRM node, etc, which manages the 
channel presently used within the system and the transmission occupied period presently occupied. The transmission 
controlling device may control the managing device to manage the transmission occupied period and the use channel 
corresponding to the transmission information if the use channel is not used by the post-initialization information 
and further the occupation period sum is shorter than the predetermined allowable time, in accordance with the 
judgment result of the channel judging device and the judgment result of the occupied period judging device. 
[0025] By constructing in this manner, it is possible to make each apparatus, which is included in the system, 
speedily recognize the use channel used by the transmission information and the transmission occupied period 
occupied by the transmission information. 
30 [0026] The above object of the present invention can be also achieved by an information receiving apparatus, 
which is included in a system for transmitting information through a bus such as a serial bus etc. , for receiving 
the information transmitted by the above described information transmitting apparatus of the present invention. The 
information receiving apparatus is provided with: a second initialization detecting device such as a controller etc., 
for detecting whether or not the bus is initialized; a continuity detecting device such as a DBC (Data Block Counter) 
judging circuit etc., for receiving the post-initialization information when the bus is initialized according to a 
35 detection result of the second initialization detecting device, and detecting a presence or absence of a continuity 
between the information received before the initialization and the post-initialization information; and a 
demodulating device such as a packet selecting circuit etc., for determining that the received post-initialization 
information is the transmission information only if there is the continuity according to a detection result of the 
continuity detecting device, and then demodulating the received post-initialization information. 

[0027] According to the information receiving apparatus of the present invention, when receiving the 
transmission information transmitted by the information transmitting apparatus of the present invention, since it is 
judged whether the receiving and decoding operations are to be carried out or not by detecting the presence or 
absence of the continuity of the information before and after the bus initialization, it is possible to successively 
receive and decode the information, which has been received until that time, even if the bus is initialized. 
[0028] Therefore, it is possible to continue the information transmission between the information transmitting 
45 apparatus and the information receiving apparatus of the present invention even after the bus initialization. 

[0029] In one aspect of the information receiving apparatus of the present invention, the continuity detecting 
device detects order information, which is included in an information unit in the post-initialization information 
and indicates an order of the information unit in the post-initialization information, and detects the continuity if 
there is a continuity between the order information -in the information received before the initialization and the 
order information in the post-initialization information. . 
50 [0030] According to this aspect, since the continuity of the information before and after the bus initialization 
is detected by use of the continuity of the order information included in the information unit of the post- 
initialization information, it is possible to certainly receive the information continued before and after the bus 
initialization. 

[0031] The above object of the present invention can be also achieved by an information transmitting/receiving 
apparatus, which is included in a system for transmitting information through a bus, provided with the above 
described information transmitting apparatus of the present invention, and an information receiving apparatus for 
receiving the information transmitted onto the bus by the information transmitting apparatus. The information 
receiving apparatus is provided with: a continuity detecting device for receiving the post-initialization information 
when the bus is initialized according to a detection result of the second initialization detecting device, and 
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detecting a presence or absence of a continuity between the information received before the initialization and the 
post-initialization information; and a demodulating device for determining that the received post-initialization 
information is the transmission information only if there is the continuity according to a detection result of the 
continuity detecting device, and then demodulating the received post-initialization information. 

[0032] According to the information transmitting/receiving apparatus of the present invention, since it is 
provided with the above described information transmitting apparatus of the present invention, it is possible to 
perform the transmission of the transmission information from at least one information transmitting apparatus when a 
plurality of different transmission informations are to be transmitted onto the bus from a plurality of information 
transmitting apparatuses each having the above described structure. Further, since, when receiving the transmission 
information transmitted by the information transmitting apparatus of the present invention, it is judged whether the 
receiving and decoding operations are to be carried out or not by detecting the presence or absence of the 
continuity of the information before and after the bus initialization, it is possible to successively receive and 
decode the information, which has been received until that time, even if the bus is initialized. 
[0033] In one aspect of the information transmitting/receiving apparatus of the present invention, the information 
transmitting apparatus is further provided with: a channel judging device for judging whether or not a use channel, 
which is a channel used by the transmission information, is already used by the post-initialization information on 
75 the bus in accordance with the obtained post-initialization information; an occupied period detecting device for 
detecting a transmission occupied period, which is a period occupied while the post-initialization information is 
transmitted on the bus, in accordance with the obtained post-initialization information; and an occupied period 
judging device for judging whether or not an occupied period sum, which is a sum of the detected transmission 
occupation period and the transmission occupation period corresponding to the transmission information, is shorter 
than a predetermined allowable period based on a performance of the bus. The transmission controlling device 
20 transmits the transmission information onto the bus, if the use channel is not used by the post-initialization 
information and further the occupation period sum is shorter than the predetermined allowable time, in accordance 
with a judgment result of the channel judging device and a judgment result of the occupied period judging device. 
[0034] According to this aspect, since the transmission of the transmission information is performed when the 
use channel which is tried to be used by the transmission information is not already used and the occupation period 
sum including the transmission occupied period corresponding to the transmission information is shorter than the 
25 predetermined allowable time, it is possible to prevent a plurality of different transmission informations from being 
mixed on one channel, and can also prevent a transmission occupied period out of the standard from being generated. 
[0035] The above object of the present invention can be also achieved by an information transmitting method, in 
a system for transmitting information through a bus, of transmitting the information onto the bus. The information 
transmitting method includes: an initialization detecting process of detecting whether or not the bus is initialized; 
33 an obtaining process of obtaining post-initialization information, which is the information transmitted on the bus 
immediately after an initialization of the bus when the initialization of the bus is detected by the initialization 
detecting process; and a transmission controlling process of judging whether or not transmission information, which 
is the information to be transmitted onto the bus, can be transmitted in accordance with the obtained post- 
initialization information, and then transmitting the transmission information onto the bus if it is judged that the 
transmission information can be transmitted. 
35 [0036] According to the information transmitting method of the present invention, in the same manner as the 
above described information transmitting apparatus of the present invention, it is possible to perform the 
transmission of the transmission information from at least one information transmitting apparatus when a plurality 
of different transmission informations are to be transmitted onto the bus from a plurality of information 
transmitting apparatuses each having the above described structure. 

[0037] In one aspect of the information transmitting method of the present invention, the information 
40 transmitting method further includes: a channel judging process of judging whether or not a use channel, which is a 
channel used by the transmission information, is already used by the post-initialization information on the bus in 
accordance with the obtained post-initialization information; an occupied period detecting process of detecting a 
transmission occupied period, which is a period occupied while the post-initialization information is transmitted on 
the bus, in accordance with the obtained post-initialization information; and an occupied period judging process of 
45 judging whether or not an occupied period sum, which is a sum of the detected transmission occupation period and the 
transmission occupation period corresponding to the transmission information, is shorter than a predetermined 
allowable period based on a performance of the bus. The transmission controlling process transmits the transmission 
information onto the bus, if the use channel is not used by the post-initialization information and further the 
occupation period sum is shorter than the predetermined allowable time, in accordance with a judgment result of the 
channel judging process and a judgment result of the occupied period judging process. 
50 [0038] According to this aspect, in the same manner as the above described one aspect of the information 
transmitting apparatus of the present invention, it is possible to prevent a plurality of different transmission 
informations from being mixed on one channel, and can also prevent a transmission occupied period out of the 
standard from being generated. 

[0039] In this aspect, the system may include a managing device such as an IRM node, etc, which manages the 
channel presently used within the system and the transmission occupied period presently occupied. The information 
55 transmitting method may control the managing device to manage the transmission occupied period and the use channel 
corresponding to the transmission information if the use channel is not used by the post-initialization information 
and further the occupation period sum is shorter than the predetermined allowable time, in accordance with the 
judgment result of the channel judging process and the judgment result of the occupied period judging process. 
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[0040] By constructing in this manner, it is possible to make each apparatus, which is included in the system, 
speedily recognize the use channel used by the transmission information and the transmission occupied period 
occupied by the transmission information. 

[0041] The above object of the present invention can be also achieved by an information receiving method, in a 
system for transmitting information through a bus, of receiving the information transmitted by the above described 
information transmitting method of the present invention. The information receiving method includes: a second 
initialization detecting process of detecting whether or not the bus is initialized; a continuity detecting process 
of receiving the post-initialization information when the bus is initialized according to a detection result of the 
second initialization detecting process, and detecting a presence or absence of a continuity between the information 
received before the initialization and the post-initialization information; and a demodulating process of 
determining that the received post-initialization information is the transmission information only if there is the 
continuity according to a detection result of the continuity detecting process, and then demodulating the received post- 
initialization information. ... 

[0042] According" to the information receiving method of the present invention, in the same manner as the above 
described information receiving apparatus of the present invention, it is possible to successively receive and 
decode the information, which has been received until that time, even if the bus is initialized. 
15 [0043] In one aspect of the information receiving method of the present invention, the continuity detecting 
process detects order information, which is included in an information unit in the post-initialization information 
and indicates an order of the information unit in the post-initialization information, and detects the continuity if 
there is a continuity between the order information in the information received before the initialization and the 
order information in the post-initialization information. 

[0044] According to this aspect, in the same manner as the above described one aspect of the information 
20 receiving apparatus of the present invention, it is possible to certainly receive the information continued before 
and after the bus initialization. 

[0045] The above object of the present invention can be also achieved by an information transmitting/receiving 
method, in a system for transmitting information through a bus, including the above described information 
transmitting method of the present invention and an information receiving method of receiving the information 
25 transmitted onto the bus by the information transmitting method. The information receiving method includes: a 
continuity detecting process of receiving the post-initialization information when the bus is initialized according 
to a detection result of the second initialization detecting process, and detecting a presence or absence of a 
continuity between the information received before the initialization and the post-initialization information; and a 
demodulating process of determining that the received post-initialization information is the transmission 
information only if there is the continuity according to a detection result of the continuity detecting process, and 
30 then demodulating the received post-initialization information. 

[0046] According to the information transmitting/receiving method of the present invention, in the same manner 
as the above described information transmitting/receiving apparatus of the present invention, it is possible to 
perform the transmission of the transmission information from at least one information transmitting apparatus when a 
plurality of different transmission informations are to be transmitted onto the bus from a plurality of information 
transmitting apparatuses each having the above described structure. Further, it is possible to successively receive 
35 and decode the information, which has been received until that time, even if the bus is initialized. 

[0047] In one aspect of the information transmitting/receiving method of the present invention, the information 
transmitting method further includes: a channel judging process of judging whether or not a use channel, which is a 
channel used by the transmission information, is already used by the post-initialization information on the bus in 
accordance with the obtained post-initialization information; an occupied period detecting process of detecting a 
transmission occupied period, which is a period occupied while the post-initialization information is transmitted on 
the bus, in accordance with the obtained post-initialization information; and an occupied period judging process of 
judging whether or not an occupied period sum. which is a sum of the detected transmission occupation period and the 
transmission occupation period corresponding to the transmission information, is shorter than a predetermined 
allowable period based on a performance of the bus. The transmission controlling process transmits the transmission 
information onto the bus, if the use channel is not used by the post-initialization information and further the 
45 occupation period sum is shorter than the predetermined allowable time, in accordance with a judgment result of the 
channel judging process and a judgment result of the occupied period judging process. 

[0048] According to this aspect, in the same manner as the above described one aspect of the information 
transmitting/receiving apparatus of the present invention, it is possible to prevent a plurality of different 
transmission informations from being mixed on one channel, and can also prevent a transmission occupied period 
out of the standard from being generated. 
50 [0049] The nature, utility, and further features of this invention will be more clearly apparent from the 
following detailed description with respect to preferred embodiments of the invention when read in conjunction with 
the accompanying drawings briefly described below. 



40 



55 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0050] 

FIG. 1A is a diagram showing an example of serially-connected electrical apparatuses, in electrical products^ 
(nodes) connected in accordance with an IEEE 1394 standard; 
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FIG.1B is a diagram showing a loop connection in the electrical products (nodes); 
FIG.2A is a diagram exemplifying a transmission manner on a serial bus; 

FIG.2B is a timing chart showing various data and commands in the transmission on the serial bus of FIG. 2A; 
FIG. 3 is a diagram showing a configuration of an isochronous cycle; 
FIG.4 is a diagram showing a configuration of a CIP header; 
FIG.5 is a diagram showing an actual transmission manner; 

FIG.6 is a diagram explaining an information transmission before and after a bus reset; 

FIG. 7 is a block diagram showing a schematic configuration of a node in an embodiment; 

FIG. 8 is a block diagram showing a detailed configuration of a packet transmitting unit in the embodiment; 

FIG. 9 is a block diagram showing a detailed configuration of a packet receiving unit in the embodiment; 

FIG. 10 is a block diagram showing a detailed configuration of a packet receiving circuit in the embodiment; 

FIG.11A is a flowchart showing processes in a channel judging circuit, in processes at a time of a data 
transmission after the bus reset in the embodiment; 

FIG.11B is a flowchart showing processes in an occupied period measuring circuit and an occupied period judging 
circuit, in the processes at the time of the data transmission after the bus reset in the embodiment; 

FIG. 12 is a flowchart showing processes in a transmission judging circuit at a time of a data transmission after 
the bus reset in the embodiment; 

FIG. 13 is a flowchart showing processes in the packet receiving unit at a time of a data reception after the bus 
reset in the embodiment; 

FIG.14A is a diagram (I) indicating a problem in a prior art; and 
FIG.14B is a diagram (II) indicating the problem in the prior art. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0051] Preferred embodiments of the present invention will be explained below with reference to the drawings. 
(I) Outline of IEEE 1394 Standard 

[0052] At first, the information transmission through the serial bus in accordance with the above-mentioned IEEE 
1394 standard (hereafter, merely referred to as the serial bus standard) according to the present invention will be 
typically described with reference to FIGs.1 A to 6, before explaining the embodiments. 

[0053] FIGs.lA and 1B are diagrams exemplifying a manner of a topology in the serial bus standard. FIGs.2A and 
2B are diagrams exemplifying a transmission manner on the serial bus. FIG. 3 is a diagram showing a configuration of 
the isochronous cycle. FIG.4 is a diagram showing a configuration of a CIP (Common Isochronous Packet) header. 
FIG.5 is a diagram showing an actual transmission manner. FIG.6 is a diagram explaining an information transmission 
after a bus reset. 

[0054] The serial bus standard is the standard for the serial bus through which various electrical apparatuses 
that are presently used or are considered to be used in future are all connected in series and under which 
information is mutually sent and received between them. 

[0055] Actually, all settings when respective nodes are connected are automatically carried out Moreover, a new 
node can be connected without an interruption of a power supply. 

[0056] On the other hand, as for the manner of the information transmission, a high speed transmission can be 
carried out in a range between 100 Mbps and 3.2 Gbps. Moreover, various information can be transmitted by using a 
real time transmission, a two-way transmission and a multi-channel transmission. 

[0057] As for the manner of connecting the respective nodes, as shown in FIG.1A, for example, with a personal 
computer PC as a route node (as mentioned above, a node at a vertex in a topology in a form of tree), various 
electrical products, such as a CD (Compact Disc) player CP, an MD (Mini Disc) player MP, a digital video camera DVC, 
a printer PR, an LD (LASER Disc) player LP, a refrigerator RG, a tuner T, a speaker SP, an amplifier AP, a- 
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television apparatus TV, a video tape recorder VT ( a rice boiler RC, an air conditioner AC, a washer W and so on, 
are connected through a serial bus B. Then, they can be managed and controlled by the personal computer PC. 
[0058] The number of electrical products (corresponding to the above-mentioned nodes) that can be contained in 
one system (i.e.. a system connected in the form of tree through the serial bus) is 63 at its maximum, in the serial 
bus standard. Moreover, one system can contain the number of connections between two nodes up to a maximum of 
5 16. In addition, it is prohibited on the standard that a plurality of nodes ND in the one system are connected in a 
form of loop, as shown in FIG.1B. 

[0059] The actual transmission manner will be concretely described below. 

[0060] At first as shown in FIG.2A, it is supposed that the digital video camera DVC, the video tape recorder 
VT, the personal computer PC and a set top box SB for receiving a broadcast are connected through the serial bus B 

10 to each other with the respective apparatuses as the nodes and that information are transmitted. Actually, it is 
assumed that a video data is sent by the digital video camera DVC to the serial bus B, a predetermined control 
command is sent by _the video tape recorder VT to the serial bus B, a control command for controlling another 
apparatus is similarly sent by the personal computer PC to the serial bus B, and a picture data (an MPEG data 
compressed in accordance with an MPEG (Moving Picture Expert Group) standard) included in a received broadcast 
wave is sent by the set top box SB to the serial bus B, respectively. 

15 [0061] In this case, as the manner of transmitting the various information sent on the serial bus B, as shown in 
FIG.2B, the information from each node is transmitted while each occupies the serial bus B in a time sharing way. 
Then, each information is inserted into an isochronous cycle IC that is a synchronous unit on the serial bus B 
having a length of 125 p sec, and it is transmitted. 

[0062] A data configuration within the isochronous cycle IC will be described below with reference to FIGs.3 and 
4. 

20 [0063] As shown in FIG.3, the isochronous cycle IC is provided with: a cycle start packet CSP which is always 
inserted in a lead of the isochronous cycle IC in order to match standard times of all the nodes with each other, an 
isochronous transmission area ICT which is composed of by isochronous packets IP corresponding to a plurality of 
channels and further constituted such that information synchronous with each other are included in the respective 
isochronous packets IP; and an asynchronous transmission area ACT in which asynchronous information is included 

25 (for example, various control information, correspondence information corresponding to the various control 
information and the like). 

[0064] A sub-action gap SG serving as a time gap indicative of an end of one isochronous transmission area ICT 
or an end of one asynchronous transmission area ACT is inserted in a final tail of each isochronous transmission 
area ICT and a final tail of the asynchronous transmission area ACT. Moreover, an isochronous gap IG serving as a 
time gap indicating an end of each packet is inserted between the respective isochronous packets IP and between the 
30 cycle start packet CSP and the isochronous packet IP at the lead. At this time, a length of the sub-action gap SG is 
set to be longer than that of the isochronous gap IG. 

[0065] One isochronous packet IP is composed of an IP (Isochronous Packet) header IPH including information 
indicative of a data amount in each isochronous packet IP and information indicative of a channel of transmitting 
information in each isochronous packet IP, a later-described CIP header CIPH and a data area DF including actual 
video information or audio information. Here, for example, in a case of the audio information, a plurality of data 

35 blocks are included in the data area DF, with a data corresponding to one sample as one data block, 

[0066] On the other hand, as shown in FIG.4, the CIP header CIPH is at least composed of: a node identifier 
(Source ID) SID for identifying a node which sends an isochronous packet IP including the CIP header CIPH; a data 
block number DBS for indicating the number of data blocks included in the data area DF; an order information (Data 
Block Counter) DBC which is continuously given to a data in a plurality of data areas DF transmitted from one node 
in the transmitted order; a data identifier (Format ID) FMT indicative of a type of a data included in the data area 
DF; a relation information (Format Dependent Field) FDF which is the data in relation to the type of the data 
indicated by the data identifier FMT (for example, if the data identifier FMT indicates an audio data, a sampling 
frequency thereof); and a process time information SYT which implies a time when a corresponding process is started 
after a data included in the data area DF is received by a node receiving the data. 
[0067] The actuai manner of transmitting each data will be described below with reference to FIG.5. 

45 [0068] FIG.5 describes a case of a transmission manner referred to as a so-called non-blocking transmission 
among the transmission manners standardized in the serial bus standard. 

[0069] In FIG.5, an SYT interval implies an interval at which the process time information SYT is added to a 
transmission data to be transmitted in a transmitting node (a transmission data to be included in the data area DF). 
[0070] As shown in FIG.5, when a transmission data to be transmitted in a certain transmitting node is generated, 
the process time information SYT is firstly given to a transmission data for each predetermined interval (an 
50 interval between a time T2 and a time T1 , in FIG.5), among the generated transmission data. 

[0071] Then, the generated transmission data is sent out onto the serial bus B (refer to FIG.2B). At this time, 
an order information DBC and a process time information SYT having continuous numbers as exemplified in FIG.5 are 
added to the CIP header CIPH. 

[0072] Next, when the receiving node receives the isochronous cycle IC in this status, the receiving node 
55 disassembles the isochronous cycle IC and takes put the transmission data, and further starts a process 
corresponding to each received transmission data at a time (indicated by "R1". "R2" or the like in FIG.5) described 
in the process time information SYT. 

[0073] In this case, a difference between a time (for example, the time T1) when the process time information 
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SYT is given to the transmission data to which each index is added in the transmitting node and a time (the time R1, 
in this case) described in the corresponding process time information SYT corresponds to a transmission delay on the 
serial bus B. 

[0074] Next a process in each node in a case of an occurrence of a bus reset will be typically described below 
with reference to FIG.6. 

5 [0075] FIG.6 shows a status of one node before and after the bus reset and a transmission status of a data with 
regard to the node. A PCR (Plug Control Register) status in FIG.6 is a status of a register mounted for each node, 
and it shows a status of a register in which a status of an information transmission of the node is described 
(actually, a presently-used channel and a transmission occupation period). 

[0076] At first, before the bus reset, the PCR status represents a status of an information transmission in a 
10 node at that time, and data is normally transmitted (in FIG.6, before the bus reset a data flow and the PCR status 
are both set to be "Active"). 

[0077] If the bus reset occurs and then a node detecting this occurrence transmits a bus reset signal to all the 
other nodes, the above-mentioned processes (1) to (5) are executed so that the IRM node as a managing unit and the 
like are established. 

[0078] Next, a node which transmits data before the bus reset continues to transmit the data by using the same 
15 transmission occupation period and the same use channel as those before the bus reset, for one second after the IRM 
node is established and an identification number of each node is given (this one second is referred to as an 
isochronous resource delay period) (in FIG.6, the data flow is "Active"). Then, the transmitting node, while keeping 
the PCR status at a waiting status during this period (in FIG.6, the PCR status is "Ready"), simultaneously inquires 
of the IRM node if the transmission occupation period and the use channel before the bus reset can be used in 
successively. 

[0079] If the use channel before the bus reset is not still used upon the inquiry of the IRM node and further 
the transmission occupation period can be reserved, the transmitting node continues to transmit the data by using 
the information transmission status before the bus reset as it is, after an elapse of one second after the bus reset 
(in FIG.6, a case that the data flow becomes "Active" after the elapse of one second after the bus reset). On the 
other hand, if the use channel before the bus reset is already used or if the transmission occupation period cannot 
25 be reserved, the transmitting node stops the data transmission after the elapse of one second after the bus reset 
(in FIG.6, this corresponds to a case that the data flow becomes "off' after the elapse of one second after the bus 
reset). 

[0080] As mentioned above, after the elapse of one second after the bus reset, the node, which can reserve the 
use channel before the bus reset and can reserve the transmission occupation period before the bus reset normally 
resumes the transmission of information. A node other than that node transiently stops a transmission of information, 
30 and then inquires of the IRM node a transmission occupation period and a channel, which are described and presently 
used, for each constant time, and again starts the transmission of information if a channel desired by the node is 
empty and further a transmission occupation period can be reserved. 

(II) Embodiments 

35 [0081] Embodiments of the present invention carried out in accordance with the above-mentioned serial bus 
standard will be described below with reference to FIGs.7 to 1 3. 

[0082] FIG. 7 is a block diagram showing a schematic configuration of a node in the embodiment. FIG.8 is a block 
diagram showing a detailed configuration of a packet transmitting unit FIG.9 is a block diagram showing a detailed 
configuration of a packet receiving unit FIG. 10 is a block diagram showing a detailed configuration of a packet 
receiving circuit FIGs.HA and 11B are flowcharts showing processes at a time of a data transmission after a bus 
40 reset FIG.12 is a flowchart showing processes in a transmission judging circuit at the time of the data 
transmission after the bus reset FIG. 13 is a flowchart showing processes in the packet receiving unit at a time of 
a data reception after the bus reset 

[0083] In the present invention, an operation of transmitting/receiving a data between respective nodes is 
firstly started after the executions of the following various judgments after an occurrence of a bus reset 
45 differently from the case in FIG. 6 (in which the operation of transmitting/receiving the data between the 
respective nodes is started immediately after the bus reset). 

[0084] At first a configuration of a node according to the present invention is described with reference to 
FIGs.7to10. 

[0085] In the configuration of the node described below, only a portion is described which has a relation with 
an information transmission according to the present invention, in the above-mentioned various electrical products. 
50 For example, a CO player CP serving as a node has a configuration as the CD player CP itself (a configuration to 
mainly reproduce information) in addition to a configuration described below. 

[0086] At first, the whole configuration of the node according to the present invention is described with 
reference to FIG.7. 

[0087] As shown in FIG.7, a node N in the embodiment is provided with a controller 1 serving as an 
55 initialization detecting device, a packet transmitting unit 2, a transmission judging circuit 3 serving as a 
transmission controlling device, an occupied period judging circuit 4 serving as an occupied period judging device, 
an occupied period measuring circuit 5 serving as an occupied period detecting device, a packet receiving unit 6 
serving as an obtaining device, and a channel judging circuit 7 serving as a channel judging device. 
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[0088] Next the operations will be described below. 

[0089] As a premise, the controller 1 monitors a transmission occupation period occupied on the serial bus B by 
a later-described transmission data Str 1 transmitted by the node N, during a normal information transmission before 
an occurrence of the bus reset and stores therein that value while sequentially updating it 

[0090] Then, if the packet receiving unit 6 is located within the node N as a receiving node, the packet 
5 receiving unit 6 receives a reception data Srv* from the serial bus B, in accordance with the conventional serial 
bus standard, and then transmits it to a reception data processor (not shown). Also, if the bus reset occurs, the 
packet receiving unit 6 executes a later-described receiving process according to the present invention in one 
second immediately after the occurrence, and reads in the data which is sent out from any other nodes and 
transmitted on the serial bus B in one second immediately after the occurrence of the bus reset as a reception data 
10 Srv (hereafter, this data is referred to as a post-initialization reception data Srv), and then extracts a channel 
data Sch indicative of a channel used by the post-initialization reception data Srv (actually, one isochronous 
packet IP included in the ..data sent out immediately after the occurrence of the bus reset), and outputs it to the 
channel judging circuit 7; 

[0091] In parallel with this, the packet receiving unit 6 extracts the cycle start packet CSP from the post- 
initialization reception data Srv, and generates a start packet signal Scsp for indicating a timing when the cycle 

15 start packet CSP is detected, and then outputs it to the occupied period measuring circuit 5 and the channel judging 
circuit 7. The packet receiving unit 6 also extracts a body of the data to be received from the post-initialization 
reception data Srv, and outputs it as an input data Srd to a processor of the node N which is not shown (for example, 
a record processor for recording an audio information inputted as the input data Srd, if the node N is a player MP). 
[0092] Accordingly, when the occupied period measuring circuit 5 receives an allowance signal Sto of allowing 
the data to be transmitted from the controller 1 to the serial bus B, the occupied period measuring circuit 5 

20 measures a transmission occupation period in the received post-initialization reception data Srv from the input 
timing of the start packet signal Scsp, in accordance with a system clock Sck (i.e., a system clock serving as a 
standard for an operation of each member included in the node N) inputted from external portion, and then generates 
a measurement data Set including the measured result, and further outputs it to the occupied period judging circuit 4. 
[0093] Next, when an occupied period data Sbw indicative of a transmission occupation period of a self-data 

25 before the bus reset which the controller 1 monitors and stores is transmitted from the controller 1, the occupied 
period judging circuit 4 judges in accordance with the occupied period data Sbw and the measurement data Set whether 
or not it is possible to reserve the transmission occupation period to successively transmit the data before the bus 
reset to the serial bus B after the bus reset, and then generates an occupied period judgment signal Seb, and 
further outputs it to the transmission judging circuit 3. 

[0094] On the other hand, in parallel with the above-mentioned operations, the channel judging circuit 7 
30 compares the channel data Sch with a channel use data Schp indicative of the channel used for the data which is 
transmitted by it before the bus reset and outputted by the controller 1, at a timing when the start packet signal 
Scsp is inputted, and thereby judges whether or not the channel used for the data before the bus reset can be again 
used on the serial bus B after the bus reset and then generates a channel judgment signal Sec, and outputs it to 
the transmission judging circuit 3. 

[0095] Accordingly, the transmission judging circuit 3 determines that the data can be transmitted to the serial 

35 b us b as the node N in one second after the bus reset, only if the transmission occupation period can be reserved to 
successively transmit the data before the bus reset to the serial bus B after the bus reset and further the channel 
used for the data before the bus reset can be again used on the serial bus B after the bus reset, in accordance with 
the occupied period judgment signal Seb and the channel judgment signal Sec, and then outputs a transmission enable 
signal Ste to the packet transmitting unit 2. 

4Q [0096] Then, the packet transmitting unit 2 carries out the process of a later-described insertion of the 
process time information SYT with respect to an output data Sd (e.g., an output data Sd including an audio 
information reproduced by the MD player MP or the like if a node N is an MD player MP) which is composed of the 
other members of a node N and to be outputted from the node N, and then generates the above-mentioned isochronous 
packet IP. The packet transmitting unit 2 starts to transmit it as a post-initialization transmission data Str onto 
the serial bus B, only when receiving the transmission enable signal Ste from the transmission judging circuit 3. 

45 [0097] Then, if the node N is the transmitting node at the time of the normal information transmission before 
the bus reset, the packet transmitting unit 2 carries out the process of inserting the process time information SYT 
with respect to the output data Sd, the process of generating the isochronous packet IP etc., in accordance with the 
conventional serial bus standard, and also carries out an operation of transmitting it as the above-mentioned 
transmission data Str* (i.e., the transmission data Str* corresponding to the reception data Srv' received by the 
packet receiving unit 6) onto the serial bus B. 

50 [0098] In parallel with these operations, when the controller 1 receives a bus reset signal Sbr indicative of an 
occurrence of a bus reset from the serial bus B, the controller 1 controls the above-mentioned members so as to 
start the above-mentioned operations, and further outputs the occupied period data Sbw and the channel use data Schp 
sequentially stored before the bus reset 

[0099] Also, the controller 1 performs a predetermined adjustment on the IRM node, when the transmission enable 
55 signal Ste is outputted from the transmission judging circuit 3. 

[0100] When a bus reset occurs since the serial bus B is newly connected to the node N containing the controller 
1 or since the serial bus B connected to the node N until that time is opened, the controller 1 transmits the bus 
reset signal Sbr for reporting the occurrence of the bus reset to all the other nodes N included in a tree system. 
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containing the node N. 

[0101] Next, the detailed configuration and the operations of the packet transmitting unit 2 within the node N 
will be described below with reference to FIG. 8. 

[0102] As shown in FIG.8, the packet transmitting unit 2 is provided with a cycle timer 2a, a time information 
generating unit 2b, a buffer 2c, a multiplexer 2d and an output unit 2e. 
[0103] The operations will be described below. 

[0104] At first, the cycle timer 2a generates a generation standard clock signal Ssck serving as a standard when 
the process time information SYT to be included in the isochronous packet IP is generated, in accordance with two 
standard clock signals Sck1 (which has a period of 24.576 MHz) and Sck2 (which has a period of 8 kHz corresponding 
to a length (125 u sec) of an isochronous cycle IC) which are predetermined in the serial bus standard, and then 

10 outputs it to the time information generating unit 2b. 

[0105] Then, in accordance with an interval signal Sit indicative of the SYT interval inputted from the external 
portion, the time information generating unit 2b generates the process time information SYT each time the pulses in 
the number of pulses indicated by the interval signal Sit are inputted, with regard to the pulse in the generation 
standard dock signal Ssck, and then outputs a corresponding time information signal Ssy to the multiplexer 2d. 
[0106] On the other hand, the output data Sd to be outputted from the node N is transiently accumulated in the 

15 buffer 2c, and then outputted from the buffer 2c to the multiplexer 2d while having a consistency of a timing with 
the time information signal Ssy. 

[0107] Then, the multiplexer 2d inserts the process time information SYT included in the time information signal 
Ssy into the output data Sd, and also inserts the information constituting the other IP header IPH and the CIP 
header CIPH, and then generates the post-initialization transmission data Str including the isochronous cycle IC, 

2Q and further outputs it to the output unit 2e. 

[0108] Accordingly, the output unit 2e outputs the post-initialization transmission data Str onto the serial bus 
B only when receiving the transmission enable signal Ste from the transmission judging circuit 3 (i.e., only when it 
is judged that the post-initialization transmission data Str can be transmitted in one second after the bus reset). 
[0109] In addition, the packet transmitting unit 2 inserts the process time information SYT, the IP header IPH 
and the CIP header CIPH into the output data Sd at a time of the normal information transmission in which the bus 

25 reset does not occur, and then generates the transmission data Str* including the isochronous cycle IC, and further 
transmits it onto the serial bus B. 

[0110] Next, the detailed configuration and the operations of the packet receiving unit 6 within the node N will 
be described below with reference to FIG. 9. 

[0111] As shown in FIG.9, the packet receiving unit 6 is provided with a controller 6a, a DBC calculating circuit 
6b, a DBC judging circuit 6c serving as a continuity detecting device, a packet receiving circuit 6d and a packet 
selecting circuit 6e serving as a reception controlling device. 
[0112] The operations will be described below. 

[0113] At first, as a premise, the controller 6a monitors the value of the order information DBC (refer to FIG.5) 
in the reception data Srv* received by the node N and the number of data blocks in the isochronous packet IP 
included in each isochronous transmission area ICT in the reception data Srv* (i.e., the value of the data block 
35 number DBS in the CIP header CIPH), during the normal information transmission before the occurrence of the bus 
reset, and stores the respective values separately while sequentially updating them. 

[0114] Moreover, when the controller 1 receives the bus reset signal Sbr from the serial bus B, the controller 
6a recognizes the occurrence of the bus reset through the controller 1, and then reports the occurrence to the 
packet receiving circuit 6d. 

[0115] Then, when a bus reset occurs, the packet receiving circuit 6d reads the post-initialization reception 
40 data Srv inputted after the bus reset, and then extracts the order information DBC in the isochronous packet IP 
included in the read post-initialization reception data Srv from it, and further outputs it as an order information 
data Sdbc to the DBC judging circuit 6c, and also outputs the received post-initialization reception data Srv as it 
is to the packet selecting circuit 6e. 

[0116] Moreover, the packet receiving circuit 6d extracts the cycle start packet CSP from the read post- 
45 # initialization reception data Srv, and generates the start packet signal Scsp indicative of a timing of the 
extracted cycle start packet CSP, and then outputs it to the occupied period measuring circuit 5 and the channel 
judging circuit 7. The packet receiving circuit 6d also detects the channel used by each isochronous packet IP 
within the isochronous transmission area ICT included in the read post-initialization reception data Srv, and then 
generates the channel data Sen, and further outputs it to the channel judging circuit 7. 

[0117] In parallel with this, the controller 6a outputs the value of the order information DBC immediately 
50 before the occurrence of the bus reset, among the number of the data blocks in the isochronous packet IP and the 
values of the order information DBC which the controller 6a stores while updating until that time, after the 
occurrence of the bus reset, as an order information data Sdbb to the DBC calculating circuit 6b, and also outputs 
the number of data blocks within the isochronous packet IP immediately before the occurrence of the bus reset, as a 
data block number data Sndb to the DBC calculating circuit 6b. 

[0118] Then, the DBC calculating circuit 6b in accordance with the order information data Sdbb and the data 
55 block number data Sndb, generates an (expected) order information DBC identical to an order information DBC in an 
isochronous packet IP included in an isochronous transmission area ICT which is supposed to have been received in 
succession at the same timing as that immediately after the occurrence of the bus reset when assuming that the bus 
reset does not occur, by a later-described process, and then outputs an expected order data Sedb including the same* 
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order information DBC to the DBC judging circuit 6c. 

[0119] Accordingly, the DBC judging circuit 6c compares the order information DBC indicated by the expected 
order data Sedb with the order information DBC within the isochronous packet IP included in the post-initialization 
reception data Srv included in the order information data Sdbc. Then, only if both of them coincides with each other, 
the DBC judging circuit 6c determines that it receives the reception data from the same node before and after the 
5 bus reset, and thereby generates a reception allowance signal Sebl, and further outputs it to the packet selecting 
circuit 6e. 

[0120] Then, the packet selecting circuit 6e outputs the post-initialization reception data Srv inputted from 
the packet receiving circuit 6d to a processor (not shown) so as to demodulate the post-initialization reception 
data Srv only when receiving the reception allowance signal SebL 
10 [0121] Next, the detailed configuration and the operations of the packet receiving circuit 6d will be described 
below with reference to FIG. 1 0. 

[0122] As shown in FIG. 10, the packet receiving circuit 6d is provided with a cycle timer 10, a comparator 11, a 
PLL (Phase Locked Loop) circuit 12, a receiving buffer 13, a time information extracting unit 14, a reception 
selecting unit 15 and an extracting unit 16. 
[0123] The operations will be described below. 

15 [0124] At first, the cycle timer 10 generates a reception standard clock signal Sscr serving as a standard to 
carry out the receiving process in the packet receiving circuit 6d, in accordance with the two standard clock 
signals Sck1 (which has the period of 24.576 MHz) and Sck2 (which has the period of 8 kHz corresponding to the 
length (125 u sec) of the isochronous cycle IC) which are predetermined in the serial bus standard, similarly to the 
cycle time 2a, and then outputs it to the comparator 11. 

20 [0125] In parallel with this, the receiving buffer 13 transiently stores therein the read post-initialization 
reception data Srv, and then outputs it to the reception selecting unit 15 at a predetermined timing. 
[0126] Then, the extracting unit 16 extracts the cycle start packet CSP and the order information DBC within the 
isochronous packet IP from the post-initialization reception data Srv, and also detects the channel used by each 
isochronous packet IP within the isochronous transmission area ICT, and then generates the order information data 
Sdbc, the start packet signal Scsp and the channel data Sen, and further outputs them to the DBC judging circuit 6c, 

25 the occupied period measuring circuit 5 and the channel judging circuit 7, respectively. 

[0127] In parallel with this, the time information extracting unit 14 extracts the process time information SYT 
from the isochronous cycle IC included in the post-initialization reception data Srv, and then outputs it as the 
time information signal Ssy to the comparator 11. 

[0128] Accordingly, the comparator 11 compares a value of the process time information SYT included in the time 
information signal Ssy with the reception standard clock signal Sscr, and then generates a comparison signal Scm 
30 which becomes at "HIGH if a time clocked by using the reception standard clock signal Sscr coincides with a time 
indicated by the process time information SYT, and then outputs it to the PLL circuit 12. 

[0129] Then, the PLL circuit 12 generates a synchronization signal Sp11 synchronous with the comparison signal 
Scm, and outputs it to the reception selecting unit 15. 

[0130] Accordingly, at a time indicated by the synchronization signal Sp11, the reception selecting unit 15 
35 outputs the post-initialization reception data Srv having a corresponding process time information SYT as it is to 
the packet selecting circuit 6e. 

[0131] The packet receiving circuit 6d always compares the value of the process time information SYT with the 
reception standard clock signal Sscr during the normal information transmission in which the bus reset does not 
occur, and outputs a reception data Srv' having a corresponding process time information SYT to a processor (not 
shown), when a time clocked by the reception standard clock signal Sscr coincides with a time indicated by the 
40 process time information SYT. 

(Ill) Information Transmitting Operation according to Invention 

[0132] An information transmitting process according to the embodiment in the node N having the above-mentioned 
configuration will be described below in further detail with reference to FIGs 1 1A to 13. 
45 [0133] FIGs.11 A, 11B and 12 are flowcharts showing the processes at a time of transmitting the post- 
initialization transmission data Str according to the embodiment (at a time of a transmission during a period within 
one second after the bus reset). FIG.13 is a flowchart showing the processes at a time of receiving the post- 
initialization reception data Srv according to the embodiment (at a time of a reception in a period within one 
second after the bus reset). 

50 [0134] At first the operation of. the channel judging circuit 7 at the time of transmitting the post- 

initialization transmission data Str is described with reference to FIG.1 1 A 

[0135] At the time of transmitting the post-initialization transmission data Str, the channel judging circuit 7 
firstly inquires whether or not the controller 1 receives the bus reset signal Sbr from the serial bus B (Step S1). 
If the controller 1 does not receive (Step S1: N), the channel judging circuit 7 generates a channel judgment signal 
Sec indicating that a channel used by a transmission data Str 1 until that time can be used, in order to continue to 
55 carry out the normal information transmission, and then outputs it to the transmission judging circuit 3 (Step S5). 

[0136] On the other hand, if the controller 1 receives the bus reset signal Sbr in the judgment at the step S1 
(Step S1: Y) t the channel judging circuit 7 judges whether or not a start packet signal Scsp is inputted from the 
packet receiving circuit 6 (Step S2). If it is not inputted (Step S2: N), the channel judging circuit 7 waits for the input. If 
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it is inputted (Step S2: Y), the channel judging circuit 7 detects the channel used by the post-initialization 
reception data Srv f in accordance with the channel data Sch from the packet receiving circuit 6 (Step S3). 
[0137] Next the channel judging circuit 7 compares the detected channel with the channel used before the bus 
reset indicated by the channel use data Schp, and then judges whether or not the channel used before the bus reset 
is presently used (i.e., used immediately after the bus reset) (Step S4). If the channel used before the bus reset 

5 is already used (Step S4 : N), the channel judging circuit 7 generates a channel judgment signal Sec indicating that 
the channel cannot be used after the bus reset and then outputs it to the transmission judging circuit 3 (Step S6). 
[0138] On the other hand, if the channel used before the bus reset is not presently used in the judgment at the 
step S4 (Step S4: Y), the channel judging circuit 7 generates a channel judgment signal Sec indicating that the 
channel can be used even after the bus reset and then outputs it to the transmission judging circuit 3 (Step S5). 

10 [0139] Here, this process may be designed as following. That is, if it is judged at the step S6 that the channel 
used before the bus reset cannot be used after the bus reset, the channel judging circuit 7 judges whether or not 
the start packet signal Sgsp is again inputted from the packet receiving circuit 6 after that (Step S2). This is 
because there may be a possibility that a channel desired to be used becomes available during one isochronous cycle 
IC, and thereby the process at the step S2 is again carried out in order to judge this possibility. 

[0140] The operations of the occupied period measuring circuit 5 and the occupied period judging circuit 4 at 
15 the time of transmitting the post-initialization transmission data Str will be collectively described below with 
reference to FIG.1 1B. 

[0141] At the time of transmitting the post-initialization transmission data Str, the occupied period measuring 
circuit 5 and the occupied period judging circuit 4 firstly inquire whether or not the controller 1 receives the bus 
reset signal Sbr from the serial bus B (Step S10), similarly to the step S1. If the controller 1 does not receive 
(Step S10: N), the occupied period judging circuit 4 generate an occupied period judgment signal Seb indicating that 
a transmission occupation period occupied by a transmission data Str* until that time can be used in succession, in 
order to continue to carry out the normal information transmission, and then outputs it to the transmission judging 
circuit 3 (Step S15). 

[0142] On the other hand, if the controller 1 receives the bus reset signal Sbr in the judgment at the step S10 
(Step S10: Y), it is judged whether or not the start packet signal Scsp is inputted from the packet receiving 
25 circuit 6 (Step S11), similarly to the step S2. If it is not inputted (Step S11: N), it waits for the input If it 
is inputted (Step S11: Y), a transmission occupation period in the post-initialization reception data Srv is 
measured with an input timing of the start packet signal Scsp as a start timing, in accordance with an allowance 
signal Sto from the controller 1 (Step S12). 

[0143] Actually as for the measurement of the transmission occupation period at the step S12, for example, the 
transmission occupation period is measured by respectively detecting the respective isochronous gaps IG (refer to 

30 FIG.3) in the post-initialization reception data Srv, and then counting the number of pulses in the system clock Sck 
inputted between a time point when one isochronous gap IG is detected and a time point when a next isochronous gap 
IG is detected, and further adding the counted results with regard to all the isochronous packets IP within one 
isochronous transmission area ICT. At this time, a fact that the transmission of the isochronous packet IP is ended 
in one isochronous cycle IC is recognized by the detection of the above-mentioned sub-action gap SG. 
[0144] If the transmission occupation period is determined (Step S12), the occupied period judging circuit 4 

35 judges whether or not a result in which a transmission occupation period to be occupied on the serial bus B when 
the post-initialization transmission data Str is transmitted (this is a transmission occupation period occupied 
before the bus reset and is inputted from the controller 1 as the occupied period data Sbw) is subtracted from 100 u 
sec as an upper limit value in the transmission occupation periods of all the isochronous packets IP in one 
isochronous cycle IC, is longer than the transmission occupation period recognized at the step S12 (Step S13). If it 

4Q is not longer (Step S13: N), the occupied period judging circuit 4 generates an occupied period judgment signal Seb 
indicating that a transmission occupation period for the post-initialization transmission data Str to be transmitted 
after the bus reset cannot be reserved, and then outputs it to the transmission judging circuit 3 (Step S16). 
[0145] Also similarly to the case of FIG.11A, this process may be designed as following. That is, if it is 
judged at the step S16 that the transmission occupation period for the post-initialization transmission data Str to 
be transmitted after the bus reset cannot be reserved, the occupied period judging circuit 4 judges whether or not the 

45 start packet signal Scsp is again inputted from the packet receiving circuit 6 after that (Step S2). This is because 
there may be a possibility that a transmission occupation period desired to be used during one isochronous cycle IC 
becomes available, and thereby the process at the step S2 is again carried out in order to judge the possibility. 
[0146] On the other hand, if it is judged in the judgment at the step S13 that the result in which the 
transmission occupation period to be occupied on the serial bus B when the post-initialization transmission data Str 
is transmitted is subtracted from 100 u sec is longer thah the transmission occupation period recognized at the step 

50 S12 (Step S13: Y), the occupied period judging circuit 4 generates an occupied period judgment signal Seb indicating 
that the transmission occupation period for the post-initialization transmission data Str to be transmitted after 
the bus reset can be reserved, and then outputs it to the transmission judging circuit 3 (Step S15). 
[0147] Next, the operations of the transmission judging circuit 3 at the time of transmitting the post- 

initialization transmission data Str will be described below with reference to FIG. 12. 

55 [0148] When the channel judgment signal Sec is transmitted by the channel judging circuit 7 and further the 
occupied period judgment signal Seb is transmitted by the occupied period judging circuit 4, the transmission 
judging circuit 3 judges, in accordance with the occupied period judgment signal Seb and the channel judgment signal 
Sec, whether or not the transmission occupation period for the post-initialization transmission data Str to be. 
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transmitted after the bus reset can be reserved and further the channel used before the bus reset can be used even 
after the bus reset (Step S20). If both of them are possible (Step S20 : Y), the transmission judging circuit 3 
outputs a transmission enable signal Ste indicative of the transmission of the post-initialization transmission data 
Str to the packet transmitting unit 2 (Step S21). 

[0149] After that a predetermined adjustment process is performed on an IRM node (for example, an operation of 
5 rewriting the IRM node is performed) to then start the actual transmission of the post-initialization transmission data 
Str. 

[0150] On the other hand, if the transmission occupation period for the post-initialization transmission data 
Str to be transmitted after the bus reset cannot be reserved, or if the channel used before the bus reset cannot be 
used after the bus reset (Step S20. N), the transmission judging circuit 3 outputs a transmission enable signal Ste 
indicative of a prohibition of the transmission of the post-initialization transmission data Str to the packet 
transmitting unit 2 (Step S22)., 

[0151] Accordingly, the post-initialization transmission data Str is transmitted onto the serial bus B, only if 
the transmission occupation period for the post-initialization transmission data Str to be transmitted in one second 
after the bus reset can be reserved and further the channel used before the bus reset can be used even after the bus 
reset. 

15 [0152] In addition, an operation at the step S13 shown in FIG.11B may be designed as follows. That is, if the 
result in which the transmission occupation period to be occupied on the serial bus B when the post-initialization 
transmission data Str is transmitted is subtracted from 100 u sec is longer than the transmission occupation period 
recognized at the step S12 (Step S13: Y), the operation of transmitting the post-initialization transmission data 
Str onto the serial bus B is instantly started, and a process of writing and recording the transmission occupation 
period and the use channel corresponding to the post-initialization transmission data Str is performed on the IRM 

20 node (not shown) at the same time. 

[0153] Also, the operation at the step S13 may be designed as follows. That is, if the result in which the 
transmission occupation period recognized at the step S12 is subtracted from 100 p sec is longer than the 
transmission occupation period to be occupied on the serial bus B when the post-initialization transmission data Str 
is transmitted, the operation of transmitting the post-initialization transmission data Str onto the serial bus B is 

25 instantly started. 

[0154] Next, the operations of the packet receiving unit 6 at a time of receiving the post-initialization 

reception data Srv will be described below with reference to FIG. 13. 

[0155] The packet receiving unit 6, when receiving the post-initialization reception data Srv, firstly inquires 
of the controller 6a whether or not it receives the bus reset signal Sbr from the serial bus B (Step S25). If the 
controller 6a does not receive it (Step S25: N), the packet receiving unit 6 executes the process of receiving the 

30 reception data Srv* in order to continue the normal information transmission (Step S28). 

[0156] On the other hand, if it is judged in the judgment at the step S25 that the controller 1 receives the bus 
reset signal Sbr (Step S25: Y), the DBC calculating circuit 6b adds the data block number in the isochronous packet 
IP immediately before the occurrence of the bus reset included in the data block number data Snbb onto the order 
information DBC immediately before the occurrence of the bus reset included in the order information data Sdbb, in 
accordance with the data block number data Sndb and the order information data Sdbb from the controller 6a. Then, 

35 the DBC calculating circuit 6b generates an order information DBC identical to an order information DBC in the 
isochronous packet IP (CIP header CIPH) included in the isochronous transmission area ICT, which is supposed to 
have been received in succession at the same timing as that immediately after the occurrence of the bus reset when 
assuming that the bus reset does not occur, and then outputs an expected order data Sedb including the same order 
information DBC to the DBC judging circuit 6c (Step S26). 

40 [0157] Next the DBC judging circuit 6c compares the order information DBC indicated by the expected order data 
Sedb with the order information DBC within the CIP header CIPH in the isochronous packet IP received after the bus 
reset included in the order information data Sdbc (Step S27). Then, if they are coincident to each other (Step S27: 
Y), the DBC judging circuit 6c determines that it receives the reception data from the same node before and after 
the bus reset and thereby generates the reception allowance signal Sebl, and further continues to receive the post- 
initialization reception data Srv (Step S28). 

45 [0158] On the other hand, if it is judged in the judgment at the step S27 that they are not coincident to each 
other (Step S27: N), the DBC judging circuit 6c determines that a node transmitting the post-initialization 
reception data Srv received after the bus reset is different from a node transmitting the reception data Srv* 
received immediately before the bus reset, and thereby does not generate the reception allowance signal Sebl, so 
that it does not receive the post-initialization reception data Srv (Step S29). 

[0159] This process enables the post-initialization reception data Srv (the reception data SiV) to be received 
50 in succession only if the data transmitted by the same node before and after the bus reset is both received. 

[0160] In addition, the operation of the judgment at the step S27 may be designed, in addition to the above- 
mentioned judging methods, as follows. For example, the value of the order information DBC immediately before the 
occurrence of the bus reset is compared with the value of the order information DBC within the order information data 
Sdbc obtained immediately after the occurrence of the bus reset Then, if a difference between both of them is equal 
to or greater than a predetermined value, the operational flow instantly proceeds to the step S29. At this time, the 
predetermined value is actually established by considering an amount of data (data transmitted by each node) on the 
serial bus B, which may have a possibility of loss immediately after the occurrence because of the occurrence of the 
bus reset 
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[0161] As mentioned above, according to the information transmitting process in the embodiment, it is judged 
whether or not the post-initialization transmission data Str can be transmitted in accordance with the post- 
initialization reception data Srv previously transmitted on the serial bus B after the bus reset Then, the post- 
initialization transmission data Str is transmitted onto the serial bus B. Thus, when different post-initialization 
transmission data are transmitted from a plurality of nodes N onto the serial bus B after the bus reset, it is 
possible to carry out the transmission from at least one of the plurality of nodes N. 

[0162] The post-initialization transmission data Str is transmitted only when the channel to be used by the post- 
initialization transmission data Str is not already used and further the transmission occupation period 
corresponding to the post-initialization transmission data Str can be reserved after the initialization. Thus, it is 
possible to prevent the mixture of the different post-initialization transmission data Str on one channel from 
disturbing the identification, and also possible to avoid the generation of the transmission occupation period which does 
not meet the serial bus standard. 
[0163] Moreover, when the post-initialization transmission data Str is received, it is judged by detecting a 
presence or absence 6f a continuity of the order information DBC in the data before and after the bus reset, whether 
or not the post-initialization transmission data Str is received. Thus, even if the bus reset occurs, the reception 
data Srv' received until that time can be received in succession as the post-initialization reception data Srv. 
15 [0164] Also, when the channel to be used for the post-initialization transmission data Str is not already used 
and further the transmission occupation period corresponding to the post-initialization transmission data Str can be 
reserved after the initialization, an IRM node indicating a channel presently used in the information transmitting 
system and a presently-occupied transmission occupation period manages the transmission occupation period and the 
use channel corresponding to the post-initialization transmission data Str. Thus, this enables the use channel used 
by the post-initialization transmission data Str and the transmission occupation period occupied by it to be quickly 
20 recognized by each node included in the information transmitting system. 

[0165] In addition, the above-mentioned operation of the packet receiving unit 6 is designed so as to output the 
reception allowance signal Sebl from the DBC judging circuit 6c to only the packet selecting circuit 6e. However, 
other than this design, the following configuration may be designed. That is, the reception allowance signal Sebl is 
also outputted to the controller 6a. Only when the reception allowance signal Sebl is inputted to the controller 6a, 
the packet receiving circuit 6d is controlled by the controller 6a in such a way that the input of the post- 
initialization reception data Srv is allowed by the packet receiving circuit 6d. 

[0166] This configuration can prevent the packet receiving unit 6 from receiving the post-initialization 

reception data Srv which is not desired to be received, at the stage of the packet receiving circuit 6d. 
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Claims 

1. An information transmitting apparatus (N), which is included in a system for transmitting information through a 
bus (B), for transmitting the information onto the bus, characterized in that said information transmitting 
apparatus comprises: 

an initialization detecting device (1) for detecting whether or not the bus is initialized; 

an obtaining device (6) for obtaining post-initialization information, which is the information transmitted 
on the bus immediately after an initialization of the bus when the initialization of the bus is detected by 
said initialization detecting device; and 

a transmission controlling device (3) for judging whether or not transmission information, which is the 
40 information to be transmitted onto the bus, can be transmitted in accordance with the obtained post- 

initialization information, and then transmitting the transmission information onto the bus if it is judged 
that the transmission information can be transmitted. 

2. An information transmitting apparatus (N) according to Claim 1 , characterized in that said information 
45 transmitting apparatus further comprises: 

a channel judging device (7) for judging whether or not a use channel, which is a channel used by the 
transmission information, is already used by the post-initialization information on the bus in accordance 
with the obtained post-initialization information; 

50 an occupied period detecting device (5) for detecting a transmission occupied period, which is a period 

occupied while the post-initialization information is transmitted on the bus, in accordance with the 
obtained post-initialization information; and 



55 



an occupied period judging device (4) for judging whether or not an occupied period sum, which is a sum of 
the detected transmission occupation period and the transmission occupation period corresponding to the 
transmission information, is shorter than a predetermined allowable period based on a performance of the bus, 

said transmission controlling device (3) transmitting the transmission information onto the bus, if the use; 
channel is not used by the post-initialization information and further the occupation period sum is shorter 
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than the predetermined allowable time, in accordance with a judgment result of said channel judging device 
and a judgment result of said occupied period judging device. 



An information transmitting apparatus (N) according to Claim 2 wherein said transmission controlling device (3) 
controls a managing device/which manages the channel presently used within the system and the transmission 
occupied period presently occupied, to manage the transmission occupied period and the use channel 
corresponding to the transmission information if the use channel is not used by the post-initialization 
information and further the occupation period sum is shorter than the predetermined allowable time, in accordance 
with the judgment result of said channel judging device and the judgment result of said occupied period 
judging device. 

An information receiving apparatus (N), which is included in a system for transmitting information through a bus 
(B), for receiving the information transmitted by an information transmitting apparatus for transmitting the 
information onto the bus, said information transmitting apparatus comprising: (i) a first initialization 
detecting device (1) for detecting whether or not the bus is initialized; (ii) an obtaining device (6) for 
obtaining post-initialization information, which is the information transmitted on the bus immediately after an 
initialization of the bus when the initialization of the bus is detected by said first initialization detecting 
device; and (iii) a transmission controlling device (3) for judging whether or not transmission information, 
which is the information to be transmitted onto the bus, can be transmitted in accordance with the obtained post- 
initialization information, and then transmitting the transmission information onto the bus if it is judged that 
the transmission information can be transmitted, characterized in that said information receiving apparatus 
comprises: 

a second initialization detecting device (1) for detecting whether or not the bus is initialized; 

a continuity detecting device (6c) for receiving the post-initialization information when the bus is 
initialized according to a detection result of said second initialization detecting device, and detecting a 
presence or absence of a continuity between the information received before the initialization and the post- 
initialization information; and 

a demodulating device (6e) for determining that the received post-initialization information is the 
transmission information only if there is the continuity according to a detection result of the continuity 
detecting device, and then demodulating the received post-initialization information. 



An information receiving apparatus (N) according to Claim 4, characterized in that said continuity detecting 
device (6c) detects order information, which is included in an information unit in the post-initialization 
information and indicates an order of the information unit in the post-initialization information, and detects 
the continuity if there is a continuity between the order information in the information received before the 
initialization and the order information in the post-initialization information. 

An information transmitting/receiving apparatus (N), which is included in a system for transmitting information 
through a bus (B), characterized in that said information transmitting/receiving apparatus comprises an 
information transmitting apparatus for transmitting the information onto the bus, and an information receiving 
apparatus for receiving the information transmitted onto the bus by said information transmitting apparatus, 

(I) said information transmitting apparatus comprising: 

an initialization detecting device (1) for detecting whether or not the bus is initialized; 

an obtaining device (6) for obtaining post-initialization information, which is the information 
transmitted on the bus immediately after an initialization of the bus when the initialization of the bus 
is detected by said initialization detecting device; and 

a transmission controlling device (3) for judging whether or not transmission information, which is the 
information to be transmitted onto the bus, can be transmitted in accordance with the obtained post- 
initialization information, and then transmitting the transmission information onto the bus if it is 
judged that the transmission information can be transmitted, 



(II) said information receiving apparatus comprising: 

a continuity detecting device (6c) for receiving the post-initialization information when the bus is 
initialized according to a detection result of said second initialization detecting device, and 
detecting a presence or absence of a continuity between the information received before the 
initialization and the post-initialization information; and 
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a demodulating device (6e) for determining that the received post-initialization information is the 
transmission information only if there is the continuity according to a detection result of the 
continuity detecting device, and then demodulating the received post-initialization information. 



. An information transmitting/receiving apparatus (N) according to Claim 6, characterized in that 
said information transmitting apparatus further comprises: 

a channel judging device (7) for judging whether or not a use channel, which is a channel used by the 
transmission information, is already used by the post-initialization information on the bus in accordance 
with the obtained post-initialization information; 

an occupied period detecting device (5) for detecting a transmission occupied period, which is a period 
occupied while the post-initialization information is transmitted on the bus, in accordance with the 
obtained post-initialization information; and 

an occupied period judging device (4) for judging whether or not an occupied period sum, which is a sum of 
the detected transmission occupation period and the transmission occupation period corresponding to the 
transmission information, is shorter than a predetermined allowable period based on a performance of the bus, 

said transmission controlling device (3) transmitting the transmission information onto the bus, if the use 
channel is not used by the post-initialization information and further the occupation period sum is shorter 
than the predetermined allowable time, in accordance with a judgment result of said channel judging device 
and a judgment result of said occupied period judging device. 



. An information transmitting method, in a system for transmitting information through a bus, of transmitting the 
information onto the bus, characterized in that said information transmitting method comprises: 

an initialization detecting process of detecting whether or not the bus is initialized; 

an obtaining process of obtaining post-initialization information, which is the information transmitted on 
the bus immediately after an initialization of the bus when the initialization of the bus is detected by 
said initialization detecting process; and 

a transmission controlling process of judging whether or not transmission information, which is the 
information to be transmitted onto the bus, can be transmitted in accordance with the obtained post- 
initialization information, and then transmitting the transmission information onto the bus if it is judged 
that the transmission information can be transmitted. 



An information transmitting method according to Claim 8, characterized in that said information transmitting 
method further comprises: 

a channel judging process of judging whether or not a use channel, which is a channel used by the 
transmission information, is already used by the post-initialization information on the bus in accordance 
with the obtained post-initialization information; 

an occupied period detecting process of detecting a transmission occupied period, which is a period occupied 
while the post-initialization information is transmitted on the bus, in accordance with the obtained post- 
initialization information; and 

an occupied period judging process of judging whether or not an occupied period sum, which is a sum of the 
detected transmission occupation period and the transmission occupation period corresponding to the 
transmission information, is shorter than a predetermined allowable period based on a performance of the bus, 

said transmission controlling process transmitting the transmission information onto the bus, if the use 
channel is not used by the post-initialization information and further the occupation period sum is shorter 
than the predetermined allowable time, in accordance with a judgment result of said channel judging process 
and a judgment result of said occupied period judging process. 



0. An information transmitting method according to Claim 9, characterized in that said transmission controlling 
process controls a managing device, which manages the channel presently used within the system and the" 
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transmission occupied period presently occupied, to manage the transmission occupied period and the use channel 
corresponding to the transmission information if the use channel is not used by the post-initialization 
information and further the occupation period sum is shorter than the predetermined allowable time, in accordance 
with the judgment result of said channel judging process and the judgment result of said occupied period judging 
process. 

5 

11. An information receiving method, in a system for transmitting information through a bus, of receiving the 
information transmitted by an information transmitting method of transmitting the information onto the bus, said 
information transmitting method comprising: (i) a first initialization detecting process of detecting whether or not the 
bus is initialized; (ii) an obtaining process of obtaining post-initialization information, which is the 
information transmitted on the bus immediately after an initialization of the bus when the initialization of the 

10 bus is detected by said first initialization detecting process; and (Hi) a transmission controlling process of 

judging whether or not,.transmission information, which is the information to be transmitted onto the bus, can be 
transmitted in accordance with the obtained post-initialization information, and then transmitting the 
transmission information onto the bus if it is judged that the transmission information can be transmitted, 
characterized in that said information receiving method comprises: 

15 

a second initialization detecting process of detecting whether or not the bus is initialized; 

a continuity detecting process of receiving the post-initialization information when the bus is initialized 
according to a detection result of said second initialization detecting process, and detecting a presence or 
absence of a continuity between the information received before the initialization and the post- 
20 initialization information; and 

a demodulating process of determining that the received post-initialization information is the transmission 
information only if there is the continuity according to a detection result of the continuity detecting 
process, and then demodulating the received post-initialization information. 

12. An information receiving method according to Claim 11, characterized in that said continuity detecting process 
detects order information, which is included in an information unit in the post-initialization information and 
indicates an order of the information unit in the post-initialization information, and detects the continuity if 
there is a continuity between the order information in the information received before the initialization and the 
order information in the post-initialization information. 

30 

13. An information transmitting/receiving method, in a system for transmitting information through a bus, 
characterized in that said information transmitting/receiving method comprises an information transmitting method 
of transmitting the information onto the bus, and an information receiving method of receiving the information 
transmitted onto the bus by said information transmitting method, 

35 

(I) said information transmitting method comprising: 

an initialization detecting process of detecting whether or not the bus is initialized; 

an obtaining process of obtaining post-initialization information, which is the information transmitted 
40 on the bus immediately after an initialization of the bus when the initialization of the bus is detected 

by said initialization detecting process; and 

a transmission controlling process of judging whether or not transmission information, which is the 
information to be transmitted onto the bus, can be transmitted in accordance with the obtained post- 
initialization information, and then transmitting the transmission information onto the bus if it is 
45 judged that the transmission information can be transmitted, 



(II) said information receiving method comprising: 

a continuity detecting process of receiving the post-initialization information when the bus is 
50 initialized according to a ' detection result of said second initialization detecting process, and 

detecting a presence or absence of a continuity between the information received before the 
initialization and the post-initialization information; and 

a demodulating process of determining that the received post-initialization information is the 
transmission information only if there is the continuity according to a detection result of the 
55 continuity detecting process, and then demodulating the received post-initialization information. 
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An information transmitting/receiving method according to Claim 13, characterized in that 
said information transmitting method further comprises: 

a channel judging process of judging whether or not a use channel, which is a channel used by the 
transmission information, is already used by the post-initialization information on the bus in . accordance 
with the obtained post-initialization information; 

an occupied period detecting process of detecting a transmission occupied period, which is a period occupied 
while the post-initialization information is transmitted on the bus, in accordance with the obtained post- 
initialization information; and 

an occupied period judging process of judging whether or not an occupied period sum, which is a sum of the 
detected transmission occupation period and the transmission occupation period corresponding to the 
transmission information, is shorter than a predetermined allowable period based on a performance of the bus, 

said transmission controlling process transmitting the transmission information onto the bus, if the use 
channel is not used by the post-initialization information and further the occupation period sum is shorter 
than the predetermined allowable time, in accordance with a judgment result of said channel judging process 
and a judgment result of said occupied period judging process. 
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